The linear thermal expansion of longitudinal sections cut from 14, 3, 1) For example, for the range from 20 to 1,000 C, the linear expansion of the transverse sections cut from 3-inch graphite is about 1 10 percent greater than the expansion of the longitudinal sections cut from 3-inch graphite electrodes.
1 inch artificial graphite electrodes and of transverse sections cut from 14 and 3 inch electrodes, were investigated at various temperatures between 20 and 1,000 C.
A comparison of the average expansion curves of the longitudinal and transverse sections is shown in figure 3 , and the ranges of the coefficients of expansion for various temperature ranges are given in For example, for the range from 20 to 1,000 C, the linear expansion of the transverse sections cut from 3-inch graphite is about 1 10 percent greater than the expansion of the longitudinal sections cut from 3-inch graphite electrodes.
Other conclusions are listed in section V of this paper.
The linear thermal expansion of two types of carbon which are used for expansion elements in temperature regulators for domestic gas ovens, were investigated at various temperatures between 20 Rendus, vol. 60, p. 1161 Rendus, vol. 60, p. , 1865 . ' Fizeau, Comptes Rendus, vol. 62, pp. 1101 Rendus, vol. 62, pp. , 1133 Rendus, vol. 62, pp. , 1866 Monckman, Proc. Royal Society of London, vol. 44, p. 220, 1888. • Joly, Scientific Trans. Royal Dublin Society, vol. 6 Stewart, Physical Review, vol. 26, p. 333, 1908 . * See Chaney, International Critical Tables, vol. 2, p. 303, 1927 » Rontgen, Sitzungsberichte der mathematisch-physikalischen Klasse der K. B. Akademie der Wissenschaften zu Miinchen, vol. 42, p. 381, 1912. 2 For graphite from Batongol, Fizeau (Comptes Rendus, vol. 68, p. 1125 , 1869 reported 7.86X10~6 for the coefficient of linear expansion at 40 C, and for graphite from Cumberland, Dewar (Proc. Roy. Soc. London, vol. 70, p. 237, 1902) figure 5 of the paper mentioned, but the samples of carbon were mounted as shown in figure 4 of the same paper. Each sample was 300 mm long.
Since graphite oxidizes in air at about 640 C, it was necessary to use a neutral atmosphere in the furnace at elevated temperatures.
The neutral atmosphere consisted of a mixture of nitrogen and hydrogen gas (about 5 percent hydrogen). A combination reducing valve and flow meter was attached to the cylinder containing the mixture of nitrogen and hydrogen gas. The large gage indicated the pressure (pounds per square inch) of the gas in the cylinder and the small gage indicated the flow (liters per minute) of the gas from the cylinder.
The gas was passed through copper gauze contained in a long copper tube supported horizontally in a tube furnace heated electrically to about 700 C, in order to remove oxygen. The hot gas was cooled by passing it through a copper coil surrounded by flowing water. The cooled gas was then passed through bottles or drying tubes containing calcium chloride and magnesium perchlorate trihydrate, in order to remove moisture. The dry gas was passed through another flow meter and finally into the furnace at both ends. The reducing valve was adjusted so that the gas flowed at a rate of about 5 liters per minute.
The gas was allowed to flow into the furnace containing the graphite sample, during the time the sample was heated from 400 to 1,000 C and cooled to 600 C or less.
The samples of carbon were not heated in a neutral atmosphere, for measurements were only made to 350 C.
IV. RESULTS
The results obtained on artificial graphite and carbon are given in subsections 1 and 2, respectively. 64093-34-of the graphite electrode from which the longitudinal section has been cut.
4. The coefficients of expansion of the transverse sections cut from the 3-inch graphite electrodes are larger than the coefficients of expansion of the transverse sections cut from the 14-inch electrodes.
For example, for the range from 20 to 1,000 C the average coefficient of expansion of the transverse sections from the 3-inch graphite is about 40 percent greater than the coefficient of expansion of the transverse sections from the 14-inch graphite electrodes.
5. The difference between the expansion of the transverse and longitudinal sections cut from the 3 -inch graphite electrodes is considerably greater than the difference between the expansion of the transverse and longitudinal sections cut from the 14-inch electrodes. Figure 3 indicates that the former difference is about 145 percent greater than the latter difference for the linear expansion between 20 and 1,000 C. There is therefore a good deal of internal motion parallel to the axis of the forming electrode. This internal motion causes a marked difference in the structure in the two directions.
There is a tendency for the material to have a laminated structure in the transverse direction.
The aggregate particles and cell walls are more firm and continuous in a lengthwise direction of the electrode than in a crosswise direction. Voids or pores tend to form with their longer axes lengthwise of the electrode. It 3. There appears to be a tendency for the coefficients of expansion of a longitudinal section to increase with increase in the diameter of the graphite electrode from which the longitudinal section has been cut.
4. The coefficients of expansion of the transverse sections cut from the 3-inch graphite electrodes are larger than the coefficients of expansion of the transverse sections cut from the 14-inch electrodes. For example, for the range from 20 to 1,000 C, the average coefficient is Maximum temperature in service 600 F (316 Q). 
